VII. UNAVAILABLE ENERGY AND ENTROPY.
70. First definition of Entropy.   If a system or part of a system temperature T receives a quantity of heat dQ the. quotient -£r   2$
led the increase op entropy of the system arising from this cause.
If A and B denote  two  different states of a system which are mble of being connected together "by a continuous ^series, of reversible nsformations, then the change of entropy of the system in passing from state A to the state J5 is defined by the expression
A
ere the summation extends to all parts of the system and the integral;'" taken along the reversible series of transformations referred to.
This definition is the one most commonly known though it is quently stated in a somewhat less precise form. In dealing with rersible phenomena it leads to consistent results and is sufficient, .t there are many irreversible phenomena, for which this definition either inapplicable or can only be made applicable by somewhat mbersome extensions. It is in many ways unsatisfactory or at least convenient.
71. Second Definition of Entropy. If from any cause whatever, ! unavailable energy of a system with reference to an auxiliary medium temperature T0 undergoes any (positive or negative) increase and if s increase be divided by the temperature T0 the quotient is called the crease of entropy of the system.
As it is only possible to investigate changes of unavailable energy, d'not its total amount > the expression for the entropy involves an known constant. This constant occurs in the form of a constant integration in any expressions which are obtained for the entropy particular systems such as perfect gases etc. In most cases the bropy takes the form of a logarithm.
The second definition makes' no restrictions as to the nature of 3 transformations which take place; it holds if the. unavailable ergy is imported into the system in the form of heat received from fchout; as well as when . irreversible changes occur in the system elf, producing an increase of unavailable at the expense of available ergy.
The second definition of entropy may perhaps be stated more iefly by saying that the entropy of any system is equal to, or differs a constant from the unavailable energy of the system relative to an xiliary medium of unit temperature.(See Chapter X.)
